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The cement grouting by vibration method (CGVM), a new construction technology developed in Korea, aims to efficiently
reinforce a target ground area by injecting vibrated grout into it. The present study applies the CGVM to test sites and verifies its
effect. Standard penetration tests (SPTs), field permeability tests, and geophysical surveys were conducted in two study areas, and
the results were compared between before and after CGVM application. The SPT conducted before and after the CGVM appli-
cation showed that the N value was increased by 33.57% point to 60.90% point. The field permeability test showed that the per-
meability coefficient decreased. These results indicate that CGVM may increase imperviousness and improve reservoir system
stability. In addition, a resistivity survey found no low-resistivity zone, unlike before the CGVM application, thereby indicating
the excellent grouting effect of the CGVM.
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Table 1. Field test for verification of CGVM method.

Site Location Geological condition Field Test
A Songpa-Gu banded gneiss Standard penetration test
Jangji-Dong (Precambrian) Field permeability test
B Cheongdo-Gun Gaknam-Myeon Andesite, Granite Field perrr_leablllty test
(Cretaceous) Geophysical survey

(OTest Hole @ Check Hole
(a) Manjet tube

Fig. 1. Location on the test hole and check hole (Site A).
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Fig. 2. Location on the test hole and check hole (Site B).
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Fig. 3. Vibration generator of CGVM system (Korean Geo-
Environmental Society, 2013).
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Fig. 4. Basic concepts of CGVM system (Korean Geo-Environmental Society, 2013).
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Table 2. Test hole and check hole for SPT.
Site Test Hole Injection Method Check Hole Test Depth(m)
M-1 Manjet tube MCH-1
A 1.5
R-1 Rod RCH-1
Table 3. Results of SPT.
SPT N values
Depth
(GL, m) Before After
M-1 R-1 MCH-1 RCH-1
-1.5 2/30 cm 2/30 cm 7/30 cm 5/30 cm
-3.0 19/30 cm 28/30 cm 30/30 cm 30/30 cm
-4.5 20/30 cm 5/30 cm 23/30 cm 19/30 cm
-6.0 9/30 cm 7/30 cm 25/30 cm 20/30 cm
-7.5 6/30 cm 10/30 cm 23/30 cm 17/30 cm
-9.0 13/30 cm 19/30 cm 27/30 cm 20/30 cm
-10.5 14/30 cm 22/30 cm 29/30 c¢cm 30/30 cm
-12.0 50/8 cm 50/9 cm 50/7 cm 50/7 cm
50 50
M-1 MCH-1 R-1 RCH-1
40 40
30 30
= =
20 20
10 10
0 0
-1.50 -3.00 -450 -6.00 -7.50 -9.00 -10.50 -12.00 -1.50 -3.00 -4.50 -6.00 -7.50 -9.00 -10.50 -12.00
Depth (GL. m) Depth (GL. m)
(a) Manjet tube (b) Rod

Fig. 5. SPT N values on manjet tube and rod.
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Table 4. Test hole and check hole for field permeability test.

Site Test Hole Check Hole Number of Test
A M-1 MCH-1 8
R-1 RCH-1 8
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Table S. Results on field permeability test (site A).
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(k = cm/sec)
Depth
(GL, m) Before After
M-1 R-1 MCH-1 RCH-1
3.0 2341074 233x 107 6.84 x 107° 3.87x107°
-6.0 1.74 x 1073 136 x 107 6.02 x 107° 3.79 % 1073
9.0 134 x 107 1.83x 1073 125x 107 6.46 x 107°
-12.0 3.46 x 1074 1.88x 107* 6.02 x 107° 8.97 x 107
Ave. 9.15x 1074 9.03 x 107 7.85 x 107 432 %107
LE+00 Depth (m) LE+00 Depth (m)
w
E 1£-02 € 1.602
%1.504 --------------- gl.ﬁ-m
®R-1 mWRCH-1
5] ] o P I S R S S S S 1.E-06 Z O R H T Ty S
(a) Manjet tube (b) Rod
Fig. 6. Results on field permeability test (Site A).
Table 6. Results on field permeability test (site B).
Before B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 Ave.
k (107 2.44 2.82 2.64 3.06 3.26 3.12 2.74 2.97 2.30 2.82
After CH-1 CH-2 CH-3 CH-4 CH-5 CH-6 CH-7 CH-8 CH-9 Ave.
k (107) 4.80 4.41 433 4.92 4.59 493 4.19 425 3.16 4.40
~ Hole (m)
RodE o83t ¢ A /\1%‘!— A BFFFATE 9.03x107 1E+00
cm/secATF A2 B FHETATE 432 x 107 em/secE 7+ TE0
w - N il il 0
A%t 2102 Uepdth ofefe] Table 59} Fig. 6 AX|<o £
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10* cny/secA| T A1F & HASFATE 440 x 107 cmy/sec = BEFORE m AFTER

2 vrolxt). o2l Table 634 Fig. 72
d A - F FRAE 23S Yepdith

BA|o] thek 5

2| EFA

CGVM ¥He] a3 AFS 28l B AYellA A78AE
C=AF B, SAS1000)EHARE AAISHATE K784 3 EA}
= A5 7t i dE A7 AR 2ol wE AdulAd A
71H) A& wslel] weh A5 EAS sotele SR oR
A S AA] S A SRl Bol AREEE BARY
o|thHan et al, 2014). 53] FFxiEHEL X529

ZO

sl sk 4 Aole AlF A 160 m,

50 moJt}. offe] Fig. 8~

Fo] SIS vehdn

*1—8— 7 No.1+00~No.8+00 (L =140 m) F7r] HEZ
o} Aol 7R gho] 78.7~118 (Q-m)

SEE



502 2 - 3

100 177 316 862 1000 (ohm-m)

No.8+00

Fig. 8. Result on geophysical survey before injection.
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Fig. 9. Result on geophysical survey after injection.
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